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From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 
(PCT Rule 61.2) 


To: 

United States Patent and Trademark 

Office 

(Box PCT) 

Crystal Plaza 2 

Washington, DC 20231 . 

ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing: 

20 August 1998 (20.08.98) 


International application No.: 

rL* l /oDjOVvuh-o i 


Applicant's or agent's file reference: 
11.66215/001 


International filing date: 

13 February 1998(13.02.98' 


Priority date: 

13 February 1997(13.02.97) 



Applicant: 

BLAKE, David et al 



1. The designated Office is hereby notified of its election made: 

[x"| in the demand filed with the International preliminary Examining Authority on: 

22 July 1998 (22.07.98) 



Q in a notice effecting later election filed with the International Bureau on: 



2. The election QT| was 

| | was not 

made before the expiration of 19 months from the priority date or. where Rule 32 applies, within the time limit under 



Rule 32.2(b). 





Authorized officer: 




The International Bureau of WIPO 






34, chemin des Cotombettes 






1211 Geneva 20, Switzerland 


J. Zahra 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22)338.83.38 
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(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 


To: 

ATKINSON, Peter, Birch 
Marks & Clerk 
Sussex House 
83-85 Mosley Street 
Manchester M2 3LG 
ROYAUME-UNI 


Hata nt mnilinn Ma \//mnnth/Vfifl t\ 

14 September 1998 (14.09.98) 


Applicant's or agent's file reference 
1 1 .66215/001 


IMPORTANT NOTIFICATION 


International application No. 
PCT/GB98/00461 


International filing date (day/month/year) 
13 February 1998(13.02.98) 



1. The following indications appeared on record concerning: 

the inventor |~| the agent | | 



the applicant 



the common representative 



Name and Address 

ADAMS, Ged (deceased) 



State of Nationality 



State of Residence 



Telephone No. 



Facsimile No. 



Teleprinter No. 



2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning; 

P] the name Q the address Q the nationality [J the residence 



X 



the person 



Name and Address 

ADAMS, Margaret (legal 

representative of ADAMS, Ged, 

deceased) 

59 Ladder Hill 

Wheatley 

Oxford 0X33 1HY 

United Kingdom 



State of Nationality 
GB 



State of Residence 
GB 



Telephone No. 



Facsimile No. 



Teleprinter No. 



3 ' ADAMS S G"d^ be recorded as inventor only. ADAMS, Margaret legal 
represOTtetiw Ged, deceased, should be added to the records as applicant only 
for the United States of America only 



4. A copy of this notification has been sent to: 
|~X| the receiving Office 
[ [ the International Searching Authority 



| [ the designated Offices concerned 
fx] the elected Offices concerned 





Authorized officer 


The International Bureau of WIPO 


YolaineCUSSAC 


34, chemin des Colombettes 


121 1 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 

002231415 
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From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 



Date of mailing (day/month/year) 
11 August 1998(11.08.98) 



Applicant's or agent's file reference 
11.66215/001 



International application No. 
PCT/GB98/00461 



To: 



ATKINSON, Peter, Birch 
Marks & Clerk 
Sussex House 
83-85 Mosley Street 
Manchester M2 3LG 
ROYAUME-UN! 



IMPORTANT NOTIFICATION 



International filing date (day/month/year) 
13 February 1998(13.02.98) 



1. The following Indications appeared on record concerning: 
HA the applicant Q<] the inventor Q the agent 



| | the common representative 



Name and Address 

NAUGHTON, Declan 
7 Angel Cottages 
Woodhatch Road 
Reigate RH2 7LJ 
United Kingdom 



State of Nationality 



State of Residence 



Telephone No. 



Facsimile No. 



Teleprinter No. 



2 The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
□ the person Q the name Qk] the address Q the nationality |J the resid ° nCe 



Name and Address 

NAUGHTON, Declan 
Petite France Cottage 
Petite France 

Badminton ^ 1A1AC 
South Gloucestershire GL19 1AF 
United Kingdom 



State of Nationality 



State of Residence 



Telephone No. 



Facsimile No. 



Teleprinter No. 



3. Further observations, if necessary: 

4, A copy of this notification has been sent to: 
JXj the receiving Office 

| the International Searching Authority 



| | the designated Offices concerned 
QjTJ the elected Offices concerned 
I I other: 





Authorized officer 




The International Bureau of WIPO 


S. Cruz 




34, chemin des Colombettes 




1211 Geneva 20, Switzerland 






Facsimile No.: (41 -22) 740.14.35 


Telephone No.: (41-22) 338.83.38 
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ATKINSON, Peter, Birch 
Marks & Clerk 
Sussex House 
83-85 Mosley Street 
Manchester M2 3LG 
ROYAUME-UNI 


Date of mailing (day/month/year) 
11 Auaust 1998(11.08.98) 




Applicant's or agent's file reference 
11.66215/001 


IMPORTANT NOTIFICATION 


International application No. 

PCT/GB98/00461 


international filing date (day/month/year) 

13 February 1998 (13.02.98) 



1. The following indications appeared on record concermng reDrese ntative 

fxl the appiicant @ the inventor |J th ° U 

LIT PP ■ p State of National.^ I State of Residence 

Name and Address 

BLAKE, David 
52 Ormonde Terrace 
London NW8 7LR 
United Kingdom 



Telephone No. 



Facsimile No. 



Teleprinter No. 



State of Nationality 



i n© inwriiouuuBi www--—-- 
Q the person Q the name 



Name and Address 

BLAKE, David 
5 Church Street 
Brill 

United Kingdom 



State of Residence 



Telephone No. 



Facsimile No. 



Teleprinter No. 



3. Further observations, if necessary: 



4. A copy of this notification has been sent to: 
{~X] the receiving Office 
Q the International Searching Authority 
[X] the International Preliminary Examining Authority 

The International Bureau of WIPO 
34, chemin des Colombettes 
121 1 Geneva 20, Switzerland 

Facsimile No.: (41-22) 740,14.36 
Form PCT/IB/306 (March 1994) 



[ | the designated Offices concerned 
j"x] the elected Offices concerned 
p~] other: 



Authorized officer 

S. Cruz 

T fi | 6P hone No.: (41-22)338.83.38 
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To: 



NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 



Date of mailing (day/month/year) 

11 August 1998 (11.08.98) 



Applicant's or agent's file reference 
11.66215/001 

International application No. 
PCT/GB98/00461 



ATKINSON, Peter, Birch 
Marks & Clerk 
Sussex House 
83-85 Mosley Street 
Manchester M2 3LG 
ROYAUME-UNI 



1. The following indications appeared on record concerning 
Q<] the applicant [x] the inventor 

Name and Address 

STRATFORD, Ian 
Bretton Cottage 
Bretton 
Eyam 

Sheffield S301HH 
United Kingdom 



IMPORTANT NOTIFICATION 

International filing date (day/month/year) 
13 February 1998 (13.02.98) 



[~~| the agent Q the common representative 

State of Nationality I State of Residence 



Telephone No. 



Facsimile No. 



Teleprinter No. 



2. The Internationa. Bureau hereby notifies the appHcant that the fo.lowing change has been ™°2Z« e nc* 
□ the person \J the name H the address Q the national jj 



Name and Address 

STRATFORD, Ian 
Bretton Cottage 
Bretton 
Eyam 

Hope Valley 
Derbyshire S32 5QD 
United Kingdom 



3. Further observations, if necessary: 



State of Nationality 



State of Residence 



Telephone No. 



Facsimile No. 



Teleprinter No. 



4, A copy of this notification has been sent to: 
[)(] the receiving Office 
j | the International Searching Authority 
[X] the International Preliminary Examining Authority 

The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No.: (41-22) 740.14.35 
Form PCT/IB/306 (March 1994) 



| | the designated Offices concerned 
[~X| the elected Offices concerned 
P"| other: 



Authorized officer 

S. Cruz 

Telephone No.: (41-22) 338.83.38 
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PATENT COOPERATION TREATY 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



PCT 



Applicant's or agent's file reference 


See Notification of Transmittal of International 


PBA/D088187PWO 


FOR FURTHER ACTION Preliminary Examination Report (Form PCT/tPEA/416) 


International application No. 


International filing date (day/month/year) 


Priority date (day/month/year) 


PCT/GB98/00461 


13/02/1998 


13/02/1997 


International Patent Classification (IPC) or national classification and IPC 




A61K47/48 






Applicant 






THERAMARK LIMITED et al. 







1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 6 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 4 sheets. 



3. This report contains indications relating to the following items: 

I H Basis of the report 

II □ Priority 

Ml □ Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

IV □ Lack of unity of invention 

V Kl Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 

citations and explanations suporting such statement 

VI ^ Certain documents cited 

VII □ Certain defects in the international application 

VIII H Certain observations on the international application 



Date of submission of the demand 
22/07/1998 


Date of completion of this report 


Name and mailing address of the international 
preliminary examining authority: 

- European Patent Office 

Jj D-80298 Munich 

Tel. (+49-89) 2399-0 Tx: 523656 epmu d 

Fax: (+49-89) 2399-4465 


Authorized officer 

Giacobbe, S (C ^ Jj 

Telephone No. (+49-89) 2399 8463 ^ 



Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



international application No. PCT/GB98/00461 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally fifed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1 -39 as originally tiled 

Claims, No.: 

2-t 7 as originally filed 

1 , 1 8-25 as received on 1 6/04/1 999 with letter of 1 5/04/1 999 

Drawings, sheets: 

1/1 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 



Form PCT/IPEA/409 (Boxes l-VIII. Sheet 1 ) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/GB98/00461 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 
Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 

2. Citations and explanations 
see separate sheet 

VI. Certain documents cited 

1 . Certain published documents (Rule 70.10) 
and / or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 



Yes: Claims 1-25 

No: Claims 

Yes: Claims 

No: Claims 1 -25 

Yes: Claims 1 -25 (cf Section 1 .4) 

No: Claims 
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INTERNATIONAL PRELIMINARY International application No. PCT/GB98/00461 
EXAMINATION REPORT - SEPARATE SHEET 

1- Sections V and VI 

1.1 Documents cited 

The following documents (D) are referred to in this Report: 

D1 Chemical Abstract, 1990, vol 112(11), AN 90:91313 

D2 US 5 387 692 

D3 J. Med. Chem., 1991, 34, 2933-2935 

D4 Proceedings of the American Association for Cancer Research Annual 

Meeting, San Diego, CA, April 12-16, 1997, see no 2894 

D5 Anti-Cancer Drug Design, 1995, 10, 227-241 

D6 British Journal of Cancer, 1995, 72, 1462-1468 

D7 Database Dissabs, 1987, vol 49(3B), p. 745, AN 87:31004 

D8 The Merck Index, 1989, item 4369 

Document D8 was not cited in the International Search Report, but was cited from the 
examiner's own knowledge, (cf. Section VI). 

1.2 Novelty (Art 33(2) PCT) 

The present application does meet the requirements of Article 33(2) PCT, because the 
subject-matter of claims 1 -25 is new. 

The available prior art does not disclose any conjugate between a therapeutic agent 
and a bioreductive moiety which, upon bioreduction, is broken into its components, the 
bioreductive moiety being transformed into a species possessing a free (claim 1 ) or 
sterically unaccessible (claim 18) alkylating centre. 

1.3 Inventive Step (Art 33(3) PCT) 

The present application does not meet the requirements of Article 33(3) PCT, because 
the subject-matter being disclosed does not involve an inventive step. 

Documents D3, D4 and D7, which are considered to represent the most relevant state 
of the art, disclose a method for targeted drug delivery to hypoxic solid tumours based 
on the principle of bioreductive prodrugs. The two products of the bioreductive 
brakedown of the described prodrugs are the biologically active substance and a 
lactone (in D4 and D7) or an aminoquinoline salt (in D3). In these documents, no 
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EXAMINATION REPORT - SEPARATE SHEET 



mention is made of tests performed in vivo. The subject-matter of the present 
application differs in the structural features of the by-product of the bioreductive 
activation of the active substance, thereby supposedly resulting in a carrier which has 
substantially no cytotoxic activity in vivo (cf. page 4, line 32 to page 5, line 9 of the 
description). In this context, the technical problem which the present invention sought to 
solve may be regarded as "how to provide a non-cytotoxic type of carrier to be used in 
a method for targeted drug delivery to hypoxic tissues". However, there is no evidence 
in the description showing that it has actually been solved, since no comparative toxicity 
studies are reported. Therefore the technical problem must be reformulated as "how to 
provide a different type of carrier to be used in a method for targeted drug delivery to 
hypoxic tissues". The solutions proposed in the present application (cf. independent 
claims 1 and 18) cannot be considered as involving an inventive step (Article 33(3) 
PCT) because they are merely one of several straightforward possibilities from which 
the skilled person would have selected without the exercise of inventive skills. 

1.4 Industrial applicability (Art 33(4) PCT) 

For the assessment of the present claim 23 on the question of whether it is industrially 
applicable, no unified criteria exist in the PCT, since the patentability of claims directed 
to further medical uses is inter alia dependent upon their formulation as well as upon 
national and regional laws. Furthermore claims 24 and 25, which are directed to a 
method of treatment of the human or animal body, may not be allowable under some 
patent systems. 

2- Section VIII 

2.1 It is clear from the description on page 4, line 22 to page 5, line 9 that it is essential 
for the definition of the invention that the bioreductive moiety, after delivery of the 
therapeutic agent, either should be itself a non-toxic molecule (cf. e.g. claim 18) or 
should be converted into a non-toxic molecule by an internal alkylation reaction. Newly 
filed claim 1 however does not unconditionally contain this last feature, since the 
expression "being capable of..." is not sufficient to introduce it, given that it does not 
mean that the internal alkylation reaction must in any case occur . Therefore, 
independent claim 1 does not meet the requirement following from Article 6 PCT taken 
in combination with Rule 6.3(b) PCT that any independent claim must contain all the 
technical features essential to the definition of the invention. 

2.2 The embodiment of the invention described in example 8 (cf. page 39) does not fall 
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within the scope of the claims, since the composition contains no conjugate between a 
drug and a bioreductive carrier. This inconsistency between the claims and the 
description leads to doubt concerning the matter for which protection is sought, thereby 
rendering the claims unclear (Article 6 PCT). 
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20. A bioreductive conjugate as claimed in any one of 
claims 1 to 17 for use in a method at targeting a 
therapeutic agent to a site of hypdxia and/or ischemia 
within the human or non- human animal body. 

21. A bioreductive conjugate as/ claimed in any one of 
claims 1 to 17 for use in the treatment of rheumatoid 
arthritis or other arthritic conditions, diabetes, 
atherosclerosis, stroke, sepsis, Alzheimer's disease and 
other neurological disorders cancer , kidney disease, 
digestive diseases, liver disease, chronic periodontitis 

or ischemia following tissu^ transplantation. 

'/ 

22. Use of a bioreductive conjugate as claimed in any 
one of claims 1 to 17 in £he manufacture of a medicament 
for use as a targeting agent capable of targeting a site 
of hypoxia and/or ischemia within the human or non- human 
animal body. 

23. Use as claimed in claim 21 for the treatment of 
rheumatoid arthritis or other arthritic conditions, 
diabetes, atherosclerosis, stroke, sepsis, Alzheimer's 
disease and other neurological disorders, cancer, kidney 
disease, digestive diseases , liver disease, chronic 
periodontitis or ischemia following tissue 
transplantation. 

24. A method of targeting hypoxic and/or ischemic 
tissues in the human or non-human animal body, said 
method comprising administering to said body a 
bioreductive conjugate as claimed in any one of claims 1 
to 17. 
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1, 4 -benzoquinone and the therapeutic agent is 
dexamethasone . ; 

16. A bioreductive conjugate as claimed in any 
preceding claim, wherein said bioreductive moiety is 

r 

linked to said therapeutic agent; via a linker group L 
comprising an ester, phosphate ester, ether, amine, 
thiol or thiol ester group or any combination thereof. 

17. A bioreductive conjugate as claimed in claim 15 
wherein said linker group L is a group of the formula: 

-O-CO- (CH 2 ) n -CO-X- 

or 




(wherein n is an integer from 1 to 3 ; 
X represents a sulphur or oxygen atom; and 
R 8 and R 9 each independently represent F or CI) . 

18. A process for the preparation of a bioreductive 
conjugate as claimed in any one of claims 1 to 17, said 
process comprising linking at least one therapeutic 
agent to a non-cytotoxic bioreductive moiety. 

19. A pharmaceutical composition comprising a 
bioreductive conjugate as claimed in any one of claims 1 
to 17, or a pharmaceutically acceptable salt thereof, 
together with at least one pharmaceutical carrier or 
excipient . 
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Claims: 



1. A bioreductive conjugate comprising a non-cytotoxic 
bioreductive moiety with linked thereto at least one 
therapeutic agent, and salts thereof. 

2. A bioreductive conjugate as claimed in claim 1 of 
formula I : 



(where A is a non-cytotoxic bioreductive moiety, each B 
is independently the residue of a therapeutic agent, and 
n is an integer) or a salt thereof. 

3. A bioreductive conjugate as claimed in claim 2, 
wherein in formula I, n is 1 to 3 , 

4. A bioreductive conjugate as claimed in claim 2 or 
claim 3, wherein A and B are stably conjugated in an 
oxygenated environment and are such that following 
reductive activation of A, A and B detach and either A 
is itself a stable, non-cytotoxic species, or A reacts 
with itself to form a stable, non-cytotoxic species. 

5. A bioreductive conjugate as claimed in any one of 
claims 1 to 4, wherein said bioreductive moiety is 
substantially non-mutagenic . 



A (B) 



n 



(I) 



6. A bioreductive conjugate as claimed in claim 1 of 
the formula II: 
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INTERNATIONAL SEARCH REPORT 

(PCT Article 1 8 and Rules 43 and 44) 



Applicant's or agent's file reference 

11.66215/001 



POR FURTHER see Notification of Transmittal of International Search Report 

(Form PCT/lSA/220) as well as, where applicable, item 5 below. 

ACTION 



International application No. 

PCT/GB 98/00461 



International filing date (day/month/year) 

13/02/1998 



(Earliest) Priority Date (day/month/year) 

13/02/1997 



Applicant 



THERAMARK LIMITED et al. 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 



This International Search Report consists of a total of. 



_ sheets. 



[x"l It is also accompanied by a copy of each prior art document cited in this report. 



1 . [£] Certain claims were found unsearchable (see Box I). 

2. Q Unity of invention is lacking (see Box II). 

3. [~~] The international application contains disclosure of a nucleotide and/or amino acid sequence listing and the 

international search was carried out on the basis of the sequence listing 

| | filed with the international application. 

| | furnished by the applicant separately from the international application, 

| | but not accompanied by a statement to the effect that ft did not include 
— matter going beyond the disclosure in the international application as filed. 

| | Transcribed by this Authority 



4. With regard to the title, [2 the text is approved as submitted by the applicant 

[ | the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 



the text is approved as submitted by the applicant. 

[ | the text has been established, according to Rule 38.2(b), by this Authority as it appears in 
Box III. The applicant may, within one month from the date of mailing of this International 
Search Report, submit comments to this Authority. 



6. The figure of the drawings to be published with the abstract is: 
Figure No. as suggested by the applicant. 



| | None of the figures. 



| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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INTERNATIONAL SEARCH REPORT 



InU .tional application No. 

PCT/GB 98/00461 



Box I Observations where certain claims were found unsearchable (Continuation of Item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. FX"] Claims Nos.: 24 

because they relate to subject matter not required to be searched by this Authority, namely: 

Although claim 24 is directed to a method of treatment of 

the human/animal body, the search has been carried out and based 

on the alleged effects of the compound/composition. 



2. X Claims Nos.: 1~24 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 

In view of the large number of compounds which are designed by the 
compounds in the claims, the search was limited to the compounds 
mentioned in the claims or examples. 

3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box tl Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



1 . I I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 

I ' ■ ' I searchahle claims. 



2. | | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



□ As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
covers only those claims for which fees were paid, specifically claims Nos. : 



4. | | No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest | [ The additional search fees were accompanied by the applicant's protest. 

| | No protest accompanied the payment of additional search fees. 
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